Abstract-
I. INTRODUCTION
Variational methods are used for solutions of thin plates and one of the important methods is the Rayleigh-Ritz technique for computing the first few frequencies for the thin plates. During the survey, it is found that a study of an exponential thickness variation is done by some researchers on different shapes of thin plates. Let us describe source of the important reference related to present work. The frequencies of vibration of flat circular plates fixed at the circumference have discussed by Carrington [1] . Authors [2] [3] [4] have also analysed frequencies of vibration problems for different types of plate like, elliptical plate, circular plate, etc. by Rayleigh-Ritz technique. Shibaolay [5] has briefly discussed transverse vibration of an elliptic plate with clamped boundary condition. Wah [6] has demonstrated vibrations of circular plate with different boundary conditions of the plate as clamped or simply supported. Free vibration of a clamped elliptic plate was discussed by Micnitt [7] . Wilkison [8] has analysed frequencies of exponentially varying thickness. Many of researchers discussed frequencies, mode shapes and nodal radii for various shapes of the plates. Vibration of a circular plate with variable thickness is also explained by Leissa [9] . Cheung and Cheung [10] have discussed the flexural vibration of rectangular and polygonal plates. Soni [11] has defined axisymmetric vibration of a circular plate which is taken as clamped or simply supported plate in the field. Leissa [12] is the best source of vibration of plate with frequencies, mode shapes by Rayleigh-Ritz method. Mukhopadhyay [13] has investigated the case of semi analytic solution for free vibration of annular sector plate. Srinivasan and Threuvenkatchari [14] used integral equation technique solve for free vibration of annular sector plate.
Kim and Dickinson [15] have obtained free transverse vibration of annular and circular, thin, sectorial plates subject to certain complicating effect. Singh and Chakraverty [16] have also demonstrated transverse vibration of circular and elliptic plates with quadratically varying thickness. Singh and Saxena [17] have defined quarter of circular plate with variable thickness by Rayleigh-Ritz method. Hassan and Makery [18] have found the first four frequencies of elliptic plate using the boundary conditions like clamped and simple-supported. Leissa [19] has analysed Mathematics of eigenvalue through Mathematical programming for PseudosPectral method and found the eigenvalues of axisymmetric Mindin plate and Timoshenko beams by Lee and Schutz [20] .The entire coverage on the research done on thin plates is available in monograph of Lesissa' [21] which is excellent source of information on vibration of a specific plate i.e. circular plates with variable thickness. Gupta et al. [22] have introduced vibration of analysis for nonhomogeneous circular plate of nonlinear thickness variation by differential quadrature method. Rayleigh-Ritz method is defined the free vibration analysis of super elliptical plates with constant and variables thickness by Ceribasi and Altany [23] . Lakshmi et al. [24] have discussed vibration analysis for the elliptical with clamped plate. On the basis of above, it is observed that quarter of an elliptical plate with exponential thickness variation is still not studied by the researchers, therefore, the present work is in this direction and Rayleigh-Ritz method is used for computation of the first three frequencies for vibration of quarter of elliptic plate. The thickness of thin plate is considered as exponential. Combinations of boundary conditions are considered as clamped, simply-supported and completely free which leads to total combinations of twenty seven cases, some of the important cases are reported here along with frequencies and mode shapes are also depicted through programming language.
II. MATERIAL AND METHODS

Classical Plate Theory
According to Kirchhoff plate theory, (classical plate theory) is based on some important points, which are given below. 1) Thickness of plate is considered as small in comparison of other dimensions. 2) Rotatory of inertia is considered as negligible.
3) Normal to the undeformed and deformed middle surface remains straight and unstretched due to effect of light, 4) Plate is taken as negligibly small of normal stresses in the transform direction.
Boundary Conditions
The plate is shown below in figure 1 , where R is the domain of the plate, N is normal to the boundary of plate as shown in the figure and the boundary conditions are defined below in brief. 1) Clamped Boundary Condition when the boundary of plate considers as clamped then there is no deflection in the plate represented as W and N is normal to the plate then on the curve surface of the plate, the following boundary condition of the plate is applicable. 3) Free Boundary Condition when the boundary of plate is considered as completely-free then there will be deflection (W), bending moment (M) and shear force (Q) with respect to normal of the plate then the following boundary condition is applicable. On the basis of the above different kind of thin plates are consider by the various authors namely circular, elliptic, square, rectangular, skew, rhombus, etc. From the literature, it is observed that some authors have also considered plate with small whole inside the plate for observing the behaviour of plate. During vibration of thin plate stiffness of the plate is considered by varying the thickness as linear, quadratic, exponential, etc.
Rayleigh-Ritz Method
In the Rayleigh-Ritz method, we equate the maximum kinetic with the maximum strain energy to obtain the Rayleigh quotient which is given by the following equation. 
where E,  , and h are Young's modulus, density,
Poisson ratio and variable thickness respectively. R is domain of the plate. Let us consider nondimensional variables x and y which are given below by following equation. are and putting the value of W(x, y) in equation (7) an eigenvalue problem is given below; 
, 
Since i  satisfies the boundary conditions, therefore   , f x y also satisfies the given boundary conditions. The parameter r is controlling type of boundary conditions i.e. r=0, 1, 2 shows that the plate is completely-free, simply-supported and clamped, respectively. The variables m i +p and n i +q are non-negative integers given by following table.
The thickness of the plate is given by following equation and represented in. (10), (11) and (12) and solving the expressions of a ij and b ij which contains all the integrals in closed form given by following formula. 
where G stands for the gamma function.
III. COMPUTATION OF NUMERICAL RESULTS
On the basis of above formulation of the problem, a program has been defined for extensive numerical computations and for all the calculation, the following values of the constants and variables have been considered. 1) The value of Poisson's ratio is taken as 0.3 for isotropic plate. 2) F, S, C can take value 0, 1, 2 for a completely free, simply-supported and clamped plate, respectively.
3) The thickness is controlled by the parameter  which is taken as variable from -1 to +1. 4) The values of m are considered as 0.25, 0.5, and 0.75 for quarter of elliptic plate. By the use of above parameters, we solved all the integral and computed a ij and b ij as given in the equation (10) For checking the convergence of results the first three frequencies are computed by creating a matrix of order 5, 10, 15, 20, 25 and 28 and sound the first three frequencies are converging up-to five significant IV. CONCLUDING REMARKS From the above work, it is observed that Rayleigh-Ritz technique is an efficient method used to solve the complex vibrational problems. The first three frequencies have been computed in some selected cases by varying the boundary conditions at the three edges of quarter of elliptic plate. Convergence of result shows the convergence of data up-to five significant digits. It is also concluded that as thickness variation is increasing then the frequencies are increasing in all the cases due to increase in the stiffness of the plate. In the case of CCC, the first three frequencies have been compared with the existing result available in the literature and up-to five significant digits; it is observed that the frequencies are matching up-to four significant digit.
